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Georgia. The lowest observed water temperatures are: 46°
at Marquette, Michigan ; 46°.1*at Eastport, Maine; and 50°.2
at Duluth, Minnesota. The smallest ranges are: 2° at Balti-
more, Maryland; 2°.5 at Eastport, Maine; 2°.6 at Jackson-
ville, Florida; and 2°.8 at New London, Connecticut. The
largest ranges are: 15°.1 at Escanaba, Michigan; 16°.3 at.
Duluth, Minnesota; and 17° at Marquette, Michigan.
Temperature of waler for July, 1384,
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Atlantic City, New Jerse¥omermmaiaes 73.0 ! 68,0 | 5.0 : 2 11’ 70.6
Alpena, Michi j 69.3: b2.5]  7.3! 12 4| 61.3
Augustu, Gentiito, e 8.2 758! 124 - So.9
Baltimore, Maryland ...... 7_3-0 70.0 2.0 a 8 75.1
Bluck Islund, Rhode Iala £5.3 §9.6| 571 B ¢ 5.0
Boston, Massachusetts 65.6 ~ 57.0 S.61 21 o 58,0
Buffalo, New York 70.5 1 64.3 | 6,5] Io o 64.0
Cunby, Fort, Wash 65.7 1 61,1 | 4.0 IS 5§ 58.6
Cedar Keys, Florida . 88.5 ' 70.9 - 5.6 10 9. 8.6
Charlestou. South Car Po87.4 0 78.1 9.3, 42 1 S2.2
Chicago, IIHNoi¥ e 71.2 | 03.7 7.5 s 6 £9,2
Chincoteagne, Virginia B2.0 ! 70.4 1.6 | 3 73.2
Cleveland, Ohig...... 734 g 4.3. 14 © £9.0
Detroit, Michigan. 72.2, 65,0 6.3, 23 6 6a.8
Delaware Breakwater, Delawar 73.5 530 9.9 | 9 7. 72.2
Duluth. Minnesota ....., .5 S0.2 10,3 - 9 Ir. 62,4
Eastport, Maine ... 48.0 | 16.1 2.5 14 11 58.6
Escanaba, Michigan.. 07.0 | 52.5 15.I | 15 9 02.6
Galveston, Texas 88.7 ®20: by 11 9. $5.2
Grand Haven, M 78.0  67.0 11,0 19 © 66,9 "
Indianola, Texas, 91.6 | 84.5 7.1 5 6 83.5
Jackionville, Flo S7.0 | S4.4 2.6 ‘ JERC] 52,9
Key West, Florid 56.7 ¢ 8s.9 380 16 71 85,0
Mackinaw City, 5.3 57.7 7.6 10 o 61.3
Macon, Fort, North ¢ 3.2 77.5 5.7 7 7 79:
Marineite, Michigan 63.0 1 4b.0 17.0: 10 © 59.9
Milwaukee, Wisconsin 65.2 | 5§7.T S.1 S o 65.5
Mobile, Alabama....... . 57.4 | 78.1 9.3 16 I SO, 1
New Haven, Connectient . J72.5 | 662 6.4 16 4 67.8
New {‘oud , Conmecticut, . : 65.0 i 62,2 ! 2.8 13 I 67.5
New York 72.1 h7.6 4.5 10 4 .1
Norfolk, Virginia 80.6 . 71,1 Q.5 w5 g7_4
Pensncola, Florida W 83.5 % 79.3 4.2 17 8 So.5
Purtland, Maine 59.4 | 53.2 .2 16 7 67.5
Purtland, Oregor 70.1 | ©5.4 1.7 61 5 63.5
Sandusky, Ohi 73.0 70,0 S.a 11 o sr.2 |
Sandy Hoo 71.0 : .o 6.0 I 10 710!
Nan Franc 62.9 | 3H.2 6.7 3% 3. 00,0
Suvannah, Georg 84.5 | 79.0 8.5 10 © S2.4
Smithville, North Carolina. .| S4.0: 73,6 5.4 11 I 83.3
Toledo, Ohiut | g6 72l 45, 1r 7 716
Wilmington, North CArolina o eeenee wrveernt 8.0 76,21 68| 13 8 79.7

| .

* Revord fur 23 dayx, + Record for 30 duys.
VERIFICATIONS.
. INDICATIONS.

The detailed comparison of the tri-daily indications tor:
July, 1884, with the telegraphic rveports for the succeeding
twenty-four hours, shows the general average percentage of
veritications to be 34.09 per cent. The percentages for the four!
elements arve: Weather, 87.46; direction of the wind, 77.15;!
temperature, 86.05; barometer, 94.30 per cent. By geograph-
ieal distriets, they are: For New England, 75.82; middle At-
lantic states, 86.25; south Atlantic states, 85.82; eastern
Gulf states, 83.51; western Gulf states, 90.23; lower lake
region, 84.00; upper lake region, 83.68; Ohio valley and Ten-
nessee, 85.47; upper Mississippi valley, 84.08; Missowri valley,
72.958; north Pacific coast region, 87.10; middle Pacific coast
region, 98.39; south Pacitic coast region, 98.39.
one omission to predict out of 2,997, or 0.03 per cent. Of!
the 2,996 predictions that have been made, thirty-nine, or 1.30°
per cent., are considered to have entirely failed; one hundred :
and thirty-four, or 447 per cent., were one-fourth verified;:
three hundred and fifty-four, or 11.82 per cent., were one-halt’
veritied ; six hundred and forty-one, or 21.40 per cent., were|
three-fourths verified; 1,828, or 61.01 per cent., were fully veri-'
fied, so far as can be ascertained from the tri-daily reports.

CAUTIONARY SIGNALS.

There was,

During July, 1834, one hundred and twenty-two cautionary !
Of these, ninety-seven, or 79.51 per;

signals were ordered. _
cent., were justified by winds of twenty-five miles or more per,
hour at or within one hundred miles of the station. Twenty-|

o

'sisting of a luminons glow with

three cautionary off-shore signals were ordered, of which num-
ber fourteen or 60.87 per cent., were fully justified hoth as to
direction and velocity. Twenty-three, or 100 per cent., were

justified as to direction; and fourteen, or 60.87 per cent., were

One hundred and forty-five signals of
all kinds were ordered, one hundred and eleven, or 76.55 per
cent., being fully justified. These do not include signals or-
dered at display stations where the veloeity of the wind is only
estimated. Of the above cantionary off-shore six were changed
from cautionary. Five signals were ordered late. In one
hundred and six caves, winds of twenty-five miles or more per
hour were reported for which no signals were ordered; muany
of these were high local winds or strong sea hreezes.

Professor T. C. Mendenhall, director of the ¢ Ohio Meteoro-
logieal Bureau,” in his report for July, 1884, makes the fol-
lowing statement:

justified as to velocity.

The verification of railway signals during July was as follows: for tem-
perature, 93 per cent.; for state of the weather, 76 per cent.

The railway weather signals are now in use on all of the divisions of the
Hacking Valley and Toledo railroad. It is hoped that they may be placed
on other important lines very soon.

At the request of the Board of Trade of the City of Columbus, the signals
will be displayed in their rooms in the City Hall, and arrangements are in
progress for their display at one or two prominent points in the city.

ATMOSPHERIC ELECTRICITY.
AURORAS.

Auroral displays oceurred during July as follows:

Eastport, Maine: a brilliant anroral arch was seen from 1 to
2 a. m. of the 25th; the display consisted of a segment of dark
haze surmounted by a whitish areh, and waves of light advane-
ing to and receding from the zenith. A similar display was
also observed trom 9.20 to 11.30 p. m. of the same date.

Mount Washington, New Hampshire: an aurora, consisting
of laminous heams extending upward 30°, was visible from
10.10 p. m. of the 3d until midnight. A faint auroral arch was
also visible from 8,57 p. m. of the 25th to 1.20 a. m. of the
26th.

Point Judith, Rhode Island: a faint aurora was visible from
8.40 to 9.45 p. m. on the 14th, consisting of a diffuse light of
pale straw-color, extending from north-northwest to north-north-
east, and to an altitude of 30°; slender beams were observed
from 9 to 9.20 p. m.

Portland, Maine: a faint auroral light was visible from 11.30
p. n. of the 19th to 12.20 a. m. of the 20th. On the 25th an
irvegular auroral arch with streamers extending to the upper
edge of * Ursa Major” was observed from 9.20 to 11.50 p. m.

New Haven, Conneetient: an auroral glow, with a few faint
streamers, was observed from 9 to 10.30 p. m. of the 26th.

Cambridge, Massachusetts: an auroral arch with streamers
was observed about 9.15 p. m. on the 13th. A display wasalso
,ohserved on the evening of the 25th, and displays were sus-
i pected on the evenings of the 2d and 20th,
| Rochester, New York: a faint auroral display, lasting only
. tew minutes, was observed at about 10 p. m. of the 19th. Qn
the 25th a display covering the sky from northwest to north-
“east, and to an altitude of 43°, was obxerved trom 9.15 to
111.30 p. m. .

Oswego, New York: a faint auroral display, resembling the
twilight, was observed in the north from 10 p. m. of the 19th
until the early morning of the 20th.

Creseo, Towa: faint auvoral displays were observed on the
evenings of the 15th, 19th, and 25th.

Monticello, Towa : faint aurora from 9 to 10 p. m of the 9th.

Milwaukee, Wisconsin: o faint auroral light was observed
in the north from 8.30 to 10 p. m. on the 13th, the display con-
slender beams shooting
towards the zenith.

Alpena, Michigan: an aurora was visible from 8 to 11.40 p.
m. of the 13th, consisting of a diffuse light in the north, from
which pale streamers extended towards the zenith,

Escanaba, Michigan: a faint auvora was visible from 9.35
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to 11.20 p. m. of the 13th. Another faint display occurred on
the evening of the 19th.

Swartz Creek, Michigan: auroral streamers were observed
during the evening ot the 13th.

Moorhead, Minnesota: a faint auroral light was seen through
the broken clouds at 10 p. m. of the 13th; at 11 p. m. the sky
was entively obscuared. A broad auroral arch was observed in
the north at 9.15 p. m. on the 19th, no streamers were visible;
at 11 p. m. an indistinet light was still visible.

Thornville, Michigan : a faint auroral light was visible in the
north on the evening of the 25th.

Sussex, Wisconsin: at 9.30 p. m. of the 20th an aurora was
observed in the form of au arch, with a few streamers at its
western extremity.

Madison, Wisconsin: a bright aurora was observed at 10 p.
m. of the 13th, and an auroral arch with a few streamers was
noted on the 24th, between 11.15 . m. and midnight.

Duluth, Minnesota: an auroral arch was visible from 9.10:
to 11.45 p. m. on the 19th; from 10.30 to 10.40 two complete |
arches were visible, well defined and very bright. I

Saint Panl, Minnesota: a faint, straw-colored auroral light:
was visible from 9.45 to 11 p. m. of the 19th.

Fort Totten, Dakota : a brilliant anroral display oceurred on
the evening of the 13th. On the 19th a display consisting of
shooting beams of pale yellow color was visible from 8.50 to
11.10p. m. Displays also occurred on 24th, from 8.55 to 11.50
P. m., and on the 25th, from 8.50 to 11.33 p. m.

Fort Maginnis, Montana: an awroral light, covering 40° of
the northern horizon and extending to an altitude of 30°, was
observed from 10.30 to 11.45 p. m. of the 25th; long streamers
advanced to and receded from the zenith with great rapidity
during the display.

Daytou, Washington Territory: a pale green aunroral light,
with oceaxional streamers, was visible in the northern sky be-
tween sunset and 10,45 p. m., of the 24th.

Auroral displays, of which no descriptions have beeu received,
were reported from various stations, as follows:

Winnepeg, Manitoba, 2d, 19th, 20th, 24th to 27th,

Wausau, Wisconsin, 3d.

Northfield, Minnesota, 11th. .

Embarras, Wisconsin, 13th. |

Fall River and Rowe, Massachusetts, 13th. '

North Volney, New York, 13th.

Gardiner, Maine, 13th, 15th, 25th.

Manchester, Iowa, i3th, 15th, 19th, 25th.

Toronto, Ontario, 13th, 14th, 19th, 25th.

Allison, Kansas, 19th.

Traverse City, Michigan, 19th.

Prairie dua Chien, Wiseonsin, 19th, 25th.

Somerset, Massachusetts, 20th. |

Sidney, Nova Scotia, 21st, 25th.

Halifax, Nova Seotia, 23d, 25th,

Bangor, Maine, 25th.

Contoocook, New Hampshire, 25th.

Garrettsville, Ohio, 25th. i

Frederickton, New Brunswick, 25th.

Manistique, Michigan, 25th, 2Sth,

Ardenia, New York, 26th.

THUNDER-STORMS,

Thunder-storms have been reported in the different districts
on the tollowing dates:

New England.—1st to 14th, 18th to 21st, 23d, 26th, 30th, 31st.

Middle Atluntic states.—1st to 6th, Sth to 13th, 18th to 31st.

South Atlantic states.—1st to Tth, 10th to 20th, 221 to 31st.

Florida peninsula.—1st to 6th, 8th to 3lst.

Eastern Gulf states.—1st to 7th, Oth, 10th, 11th, 13th to
18th, 22d to 31st. '

Western Guif states.—1Lst to Gth, 9th to 20th, 23d to 31st.

Rio Grande ralley.—Rio Grande City, Texas: 12th. i

Tennessee—1xt, 24, 3d, 5th, Sth, 9th, 10th, 13th, 14th, 15th,:
18th, 25th to 31st. i

3

Ohio valley.—1st to 5th, Tth, 8th, 9th, 11th, 12th, 13th, 17th,
18th, 20th, 22d to 31st.

Lower lake region.~—1st to 5th, 9th, 11th to 14th,19th, 22d
to 28th, 30th, 31st.

Upper lake region.—2d to 12th, 14th, 17th, 18th, 21st to
30th.

Extreme northwest.—1st, 3d, 4th, 7th, 8th, 9th, 14th, 15th,
20th to 26th, 2Sth, 20th, 31st.

Upper Mississippi valleg.—1st to 5th, Tth to 15th, 17th, 18th,
21st to 30th.

Missouri valley.—I1st to 4th, G6th to 30th.

Northern slope.—1st to 7th, 10th to 30th.

Middle slope.—1st to 21st, 23d to 30th.

Southern slope.—15th to 18th, 24th.

Southern plateauw.—1st, 2d, 5th to 15th, 19th, 20th, 22d to
25th, 28th, 30th, 31st.

Middle platean.—5th, 9th, 11th to 15th, 20th, 24th, 28th.

Northern Plateau.—10th to 15th, 17th, 20th, 25th, 26th.

North Pacifie eoast region.—6th, 11th, 17th, 25th, 27th.

Middle Pucific coast region.—Red Bluff, Hydesville, and
Blue Lake, California: 12th.

South Pacific coast region.—Yumu, Arizona: Tth, 14th.
ATMOSPHERIC ELECTRICITY INTERRUPTING TELEGRAPHIC

COMMUNICATION.
Fort Assinaboine, Montana, 7th, 15th, 20th, 21st.
Fort Bowie, Arizona, lst.
OPTICAL PHENOMENA.
SOLAR HALOS,

Solar halos were observed in the different districts on the
llowing dates:
New England.—4ith, Tth, 11th, 14th, 15th, 17th, 13th, 20th,
27th, 2Sth, 30th.

Middle Atlantic states.—Gth, Tth, 12th, 18th, 30th, 31st.

South Atlantic states.—-1st, 2d, 5th, 6th, 7th, 13th, 21st, 24th,
31st.

Florida peninsula.—2d, 10th, 21st, 23d, 27th, 29th.

Euastern Gulf states.—3d, 10th, 11th, 14th, 16th, 17th, 18th.

Western Gulf states.—4th, Tth, 16th, 21st, 24th, 26th.

Tennessee—~5th, 13th, 20th, 30th.

Uhio ralley.—6th, 17th, 26th, 30th,

Lower lake region.—2d, 9th, 11th, 234, 26th, 27th.

Upper lake region.—3d, Tth, 11th, 19th, 22d, 26th.

Extreme northicest.—1st, 10th.

Upper Mississippi valley.—15th, 16th, 20th, 21st, 22d, 25th,,

fo

2sth, 29th.

Missouri valley.—9th, 11th, 18th, 21st.

Middle slope.—3d, 9th.

Middle platean.—10th, 14th.

Northern plateau.—10th.

North Pacific coast region.—8th, 12th.

Middle Puacific coast region.—4th, 9th, 10th, 17th, 20th, 25th.
LUNAR HALOS.

Lunar halos were observed in the different districts on the

i following dates:

New England.—4th.

Middle Atlantic states.—3d, 4th, 5th, 8th, 29th, 30th, 31st.
South Atlantic states.—1st, 2d, 5th, 6th, 30th, 31st.
Florida peninsula.—5th, 9th, 27th, 29th, 31st.
Eastern Gulf states.—4th, 9th, 10th, 29th.

Western Gulf states.—2d, 4th, 9th, 30th.
Tennessee.—31st,

Ohio rvalley.—bth, 11th, 20th, 30th.

Loicer luke region.—1st, 3d, 4th, 12th, 28th, 31st.
Upper lake region.—1st, 3d, 28th, 31st.

Extreme northicest.—29th.

Upper Mississippi valley.—1st, 3d. 7th.

Missouri relley.—2d, 1th, 5th, 30th.

Aliddle glope.—2d, 9th.

NSouthern slope—5ith,

Southern plateaw.—23th, 29th,

Middle Pacific coast region.—9th,




